» 




JCQ9Rec'd PCT/PTO 




WO 2004/091830 



PCT/DE2 004/000680 



- 1 - 



Device for coupling a coolant supply to a roller 

The invention relates to a device for coupling a coolant 
supply to a roller, in particular for continuous casting 
5 installations. 

In the case of continuous casting installations, red-hot 
steel runs in continuous strand form over rollers which are 
mounted, on their ends, via journals in a pillow block by 

10 means of roller bearings. The rollers are cooled in a closed 
loop by means of supplying a pressurized coolant (in 
particular water) into the interior of the roller in order to 
remove the heat, which can be realized, for example, by the 
water duct via an axial roller borehole guided through the 

15 journals. 

DE 42 07 042 01 discloses a device for -coupling the cooling 
medium supply to a supporting and/or transporting roller, in 
particular for continuous casting installations, in which 

20 each pillow block is covered by a cover. The cover has a 
cooling duct which is connected to a further cooling duct in 
the pillow block for connecting to a coolant supply means or 
coolant removal means and leads at its other end into the 
region of the journal borehole. The encapsulated unit which 

25 is formed in this manner enables the structural elements to 
be relatively well protected against wear, since the 
structural elements are protected against the partly 
aggressive surroundings of the continuous casting 
installation (e.g. splash water) and against external 

30 mechanical influences. 

However, this device firstly has the drawback that the 
elements of pillow block and pillow block cover that are 
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adjusted precisely to each other in order to form the coolant 
duct make it difficult to refit existing continuous casting 
installations. Above all, however, it is difficult for 
maintenance work to be carried out on this device because the 
5 entire pillow block cover has to be removed in order to 
permit access to the structural elements (the elastic 
compensator, the sealing units provided thereon, roller 
bearings, etc.) covered by said cover. 

10 Therefore, the present invention is based on the object of 
providing a device for coupling a coolant supply to a roller, 
in which the flexibility both with regard to the installation 
thereof and also with regard to the carrying out of. 
maintenance work and the exchanging of individual components 

15 is increased. 

This object is achieved according to the features of patent 
claim 1 by the fact that a device for coupling a coolant 
supply to a roller, in particular for continuous casting 

20 installations, the roller being mounted in a pillow block by 
means of roller bearings via journals and being able to be 
supplied with a coolant via at least one axial roller bore 
guided through the journals, has a pillow block cover, which 
can be fixed to the pillow block in order to cover the roller 

25 bore, and at least one coolant duct which can be connected to 
the coolant supply, and includes a sealing unit arranged 
between the roller bore and the pillow block cover, whereby 
an insert which supports the sealing unit in the fitted state 
is insertable into the pillow block cover, and whereby the 

30 insert, in order to couple the coolant duct via the sealing 
unit to the roller bore, has at least one coolant duct which, 
in the fitted state, is coupled to the coolant duct in the 
pillow block cover and to the sealing unit. 
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Due to the fact that, in the case of the device according to 
the invention, an insert for coupling the roller bore to the 
coolant duct is insertable into the pillow block cover, 
5 whereby the sealing unit is provided as means for sealing off 
the insert with respect to the roller bore, it is ensured 
that - when the insert is removed from the pillow block cover 
- there can be access from the outside, in particular to the 
sealing unit, for example in order to carry out maintenance 
10 work, without the entire pillow block cover having to be 
removed. On the other hand - with the insert fitted in the 
pillow block cover - effective protection against wear 
continues to be ensured by the formation of a coolant duct 
which is optimally protected toward the outside. 

15 

In addition, the retrofitting of the device according to the 
invention in an already existing continuous casting 
installation can more easily be carried out, since all of the 
means characterizing the invention are provided on the pillow 

20 block cover and therefore, the functioning of the device 
according to the invention is independent of the construction 
of the pillow block. As a result of the sealing unit, which 
is provided on the insert, as means for sealing off the 
insert with respect to the roller bore, the device is 

25 furthermore also independent of the specific configuration of 
the sealing elements necessary for the pressure-tight fixing 
of the inner rotary leadthrough components or the arrangement 
of the sealing surfaces. 

30 According to a preferred embodiment, the sealing unit has an 
elastic sleeve, preferably in the form of a compensator, in a 
flange which is arranged in the roller journal and is 
preferably fixed releasably in the roller bore. 
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According to a preferred embodiment, the insert is 
constructed in such a manner that, when it is removed, it 
exposes fastening means for the releasable fastening of the 
sleeve and/or of the flange to the roller journal. Thus, " for 
the removal of the elastic sleeve and of the flange, it is 
only necessary to remove the insert. 

The insert preferably has at least one coolant duct which, in 
the fitted state, is coupled to a respective coolant duct in 
the pillow block cover. 

According to a preferred embodiment, the insert has a first, 
coolant duct and a second coolant duct which, in the fitted 
state, . are coupled to a first coolant duct and a second 
coolant duct in the pillow block cover, respectively. The 
first coolant duct of the pillow block cover is preferably 
connectable to a coolant supply means and the second coolant 
duct is preferably connectable to a coolant removal means. In 
the case of this "duo-rotary union", the coolant is conducted 
back via the second coolant duct in the pillow block cover, 
for example to a pillow-block footprint, in order to be 
discharged therefrom. 

According to a preferred embodiment, a connecting pipe is 
insertable into the at least one coolant duct of the pillow 
block cover for connecting to a pillow-block footprint, which 
is coupled to the coolant removal means and/or coolant supply 
means, so that the connection to the cooling water supply 
lines and removal lines, which are ground-routed, is ensured. 

A particularly preferred embodiment of the device according 
to the invention is constructed in such a manner that the 
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pillow block cover has a fastening collar by means of which 
the pillow block cover can be fixed to the pillow block via 
fastening screws and the region of the pillow block cover 
which is raised with respect to the fastening collar and into 
which the insert can be inserted has approximately the 
diameter of the order of magnitude of the distance between 
the roller bearings in the pillow block. In the raised region 
of the pillow block cover, the at least one cooling water 
duct, which leads away from the insert or to the insert, is 
pierced radially to the outside to the edge of the pillow 
block cover, this bore being closed in each case during 
operation of the continuous casting installation, preferably, 
by means of a screw stopper. When the installation is at a 
standstill for maintenance work, this screw stopper can be 
unscrewed, thus enabling compressed air to be supplied in 
order to free the interior of the roller by blowing out the 
cooling water. 

In a particularly preferred embodiment, the device according 
to the invention has a sealing unit which comprises two 
sealing rings, which run on each other, as sealing elements, 
the first sealing ring being supported by the insert and the 
second sealing ring being supported by the elastic sleeve. In 
the case of this embodiment, it is ensured that the tilting 
effects acting on the sealing unit when the roller is 
subjected to a load during operation are compensated as a 
result of the radial mobility of the sealing rings and of the 
elastic sleeve and thus, the service life of the device is 
increased. 



Further embodiments of the invention can be gathered from the 
description below and the subclaims. 
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The invention is explained in more detail below with 
reference to two embodiments shown in the attached Figures, 
in which: 



Figure 1 shows a partial view of a first embodiment of the 
device according to the invention in longitudinal section; 

Figure 2 shows a cross-sectional view of the first embodiment 
of the device according to the invention along line II-II 
from Figure 1; 

Figure 3 shows a perspective partial view of the first 
embodiment of the device according to the invention; 

Figure 4 shows a partial view of a second preferred 
embodiment of the device according to the invention in 
longitudinal section; 

Figure 5 shows a cross-sectional view of the second 
embodiment of the device according to the invention along 
line V-V from Figure 4; 

Figure 6 shows a perspective partial view of the second 
embodiment of the device according to the invention. 

According to Fig. 1, a device 1 according to the invention is 
used for coupling a coolant supply (not shown) to a roller 2 
of a continuous casting installation, the roller 2 being 
mounted in a pillow block 4 by means of roller bearings 5 via 
a journal 3. The roller 2 can be supplied with a coolant via 
an axial roller -borehole 6 guided through the journal 3. 



A flange 7 which is used for holding an elastic si 
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which is preferably constructed as a compensator, is inserted 
into the roller journal 3. Besides the preferred embodiment 
of the sleeve in the form of a compensator made of stainless 
steel, the elastic sleeve may also be made of other materials 
which impart elasticity, for example in the form of a rubber 
hollow cylinder which is optionally reinforced with fabric 
and is fitted into the flange 7. This permits the sleeve 8 to 
be particularly flexible and reduces the wear of the device 
according to the invention when the roller is subjected to a 
load. In the embodiment as illustrated, the elastic sleeve 8 
is fixed releasably in the flange 7. 



A pillow block cover 9 is fixed on the pillow block 4. 
According to the embodiment as shown, the pillow block cover 
9 has a first coolant duct 11 and, in the case of the cooling 
water being supplied and removed on the same side of the 
roller, a second coolant duct 12, with one end of the coolant 
duct 11 being connectable to a coolant supply means and one 
end of the coolant duct 12 being connectable to a coolant 
20 removal means (neither shown) . The coolant ducts 11 and 12 
according to the embodiment as shown have, according to Fig. 
2, respective duct sections 11a and 12a, which lead to the 
pillow-block footprint 13 and are arranged perpendicularly 
with respect to the roller axis, and respective duct sections 
25 lib and 12b which, at the other end of the respective section 
11a and 12a, are angled/bended with respect thereto in the 
direction of the roller axis. 



The pillow block cover 9 as shown in Fig. 1 virtually 
completely covers the side surface of the pillow block 4 . In 
this case, an insert 14 with a siphon pipe 15 fixed to it in 
a pressure-tight manner is inserted into the pillow block 
cover 9. The siphon pipe 15 pointing to the interior of the 
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roller is dimensioned in such a manner that it protrudes into 
the outwardly pointing end section of the guide pipe 16 for 
the cooling water, said guide pipe reaching into the interior 
of the roller and forms an annular gap between the pipes 15 
and 16. The annular gap is dimensioned in such a manner that, 
on the one hand, the pipes 15 and 16 are rotatable relative 
to each other and at the same time only a small flow rate of 
cooling water through them is permitted. 



As shown in Figure 2, the insert 14 has a first coolant duct 
17, which is coupled to the siphon pipe 15, and, in the case 
of cooling water being supplied and removed on the same side 
of the roller, a second coolant duct 18 for removing the 
cooling water, as shown in the Figures. The coolant ducts 17 
15 and 18 lead respectively to the duct sections lib and 12b of 
the coolant ducts 11 and 12 in the pillow block cover 9 as 
well as to the roller borehole 6 at the other end in such a 
manner that the roller borehole is coupled to the coolant 
ducts 11 and 12 in order to supply and remove the cooling 
20 water. 

According to Fig. 1, a sealing unit is provided between the 
insert 14 and the roller borehole 6, which sealing unit, 
according to the embodiment, has in particular a sealing 
25 ring, which is arranged on that end of the insert 14 which 
faces the flange 7, as sealing element 19 and, corresponding 
to the first sealing element 19, a further sealing element 
20, which is constructed as a sealing ring, on an extension 
piece 21 arranged on the sleeve 8 at the end facing the 
pillow block cover 9. According to the embodiment 1, the 
sealing surfaces of the sealing elements 19 and 20 are 
therefore arranged perpendicularly with respect to the axis 
of rotation of the roller. 
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Said geometrical arrangement of the sealing surfaces of the 
sealing elements 19 and 20 is preferred, since the forces 
acting on the sealing elements can thus be better 
5 compensated, but this geometrical arrangement of the sealing 
surfaces of the sealing elements 19 and 20 is not necessarily 
required in the case of the device 1 according to the 
invention if other sealing units with sealing elements 
interacting in a different manner are used. 

10 

The pillow block cover 9 shown in Fig. 1 preferably has, in 
the region adjacent to the pillow block 4, an undercut region 
22 with a preferably U-shaped cross section. The undercut 
region 22 has a larger diameter than the roller journal 3 and 

15 is used to collect cooling medium, which is escaping as a 
consequence of a possible leakage at the sealing unit and is 
flowing off vertically, and to remove it to the outside via 
the* bores 23. The bores 23 are arranged, in particular 
equidistantly, along the circular circumference of the pillow 

20 block cover 9, and thus, it is reliably made possible in this 
manner, irrespective of the vertical orientation of the 
pillow block, for cooling medium which has escaped to be able 
to flow off and not to be able to penetrate into the region 
of the roller bearings 5. 

25 

As shown in Fig. 1 and Fig. 3, connecting pipes 24 and 25 are 
inserted into the ends, which facing away from the insert 13 
respectively, of the coolant ducts 11 and 12 of the pillow 
block cover 9 and are thus connected to the pillow-block 
30 footprint 13 which is in turn coupled to the coolant removal 
means and/or coolant supply means (not shown) . The connecting 
pipes 24 and 25 are sealed from the pillow block cover 9 and 
pillow-block footprint 13 in each case via O-ring seals 26 
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The pillow block cover 9 is preferably provided with bores, 
which are coaxial with the roller axis, into the coolant 
5 ducts 11 and 12 which can be closed by closure stoppers 28 
and 29 which can be screwed into them. The closure stoppers 
28 and 29 can be unscrewed for maintenance work to the 
continuous casting installation, and thus, it is possible for 
a flushing medium, such as compressed air, to be supplied in 
10 order to free the interior of the roller by blowing out the 
cooling water and thus to facilitate the maintenance work. 

According to Figs 1 to 3, the pillow block cover 9 is 
fastened to the pillow block 4 preferably in a releasable 

15 manner by means of fastening screws 30 which can be arranged, 
in particular equidistantly , along the circular circumference 
of the pillow block cover 9. The insert 14 is likewise 
fastened releasably to the pillow block cover by means of 
fastening screws 31. As a result, access from the outside to 

20 the components which are covered in the fitted state by the 
insert 14, in particular to the sealing unit, in order to 
carry out maintenance work can easily take place by release 
of the fastening screws 31 and subsequent removal of the 
insert 14 without a removal of the entire pillow block cover 

25 9 from the device 1 being necessary for this. For this 
purpose, the insert 14 is preferably dimensioned in such a 
manner that, when the insert is removed, an access from the 
outside to the components which are covered, in the fitted 
state, by the insert 14, in particular to the sealing unit, 

30 is possible in such a manner that the sealing unit can be 
removed from the roller borehole owing to the unobstructed 
access to the fastening screws of the flange. 
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block cover 9, firstly the coolant supplies 11, 12, 17 and 18 
and secondly the sealing unit are protected against the 
aggressive surroundings of the continuous casting 
5 installation, and therefore, an excessive amount of wear is 
avoided. 



As in accordance with Fig. 1, the second embodiment of the 
device 1 according to the invention shown in Figure 4 is used 

10 for coupling a coolant supply (not shown) to a roller 2 of a 
continuous casting installation, the roller 2 being mounted 
in a pillow block 4 by means of roller bearings 5 via a 
journal 3. The roller 2 can be supplied with a coolant via an 
axial roller borehole 6 guided through the journal 3. The 

15 embodiment shown in Fig. 4 can also preferably have - not 
shown in the drawing here but constructed in accordance with 
the illustration in Fig. 1 - in the region adjacent to the 
pillow block 4 preferably an ■ undercut region with a 
preferably U-shaped cross section, which is used to collect 

20 cooling medium, which is escaping as a consequence of 
possible leakage at the sealing unit and is flowing off 
vertically in the direction perpendicular with respect to the 
roller axis, and to remove it via bores leading to the 
outside . 

25 

In contrast to the embodiment shown in Figure 1, the 
preferably circular pillow block cover 9, which is shown in 
longitudinal cross section in Figure 4 and in Figure 5 in 
radial cross section along line V-V from Figure 4, has a 
30 fastening collar 10 by means of which the pillow block cover 
9 is fixed to the pillow block with the fastening screws 30. 
The pillow block cover 9 shown in Fig. 4 and having the 
fastening collar 10 covers the side surface of the pillow 
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block 4 approximately in the region of the cross-sectional 
surface of the roller. 

In this case, the pillow block cover 9 has the first coolant 
5 duct 11 and, when the cooling water is supplied and removed 
on the same side of the roller, the second coolant duct 12, 
whereby the coolant ducts 11 and 12 according to the 
embodiment shown in Fig. 5 are having, in the duct sections 
11a and 12a, which lead to the pillow-block footprint and are 

10 arranged perpendicularly with respect to the roller axis, 
respective plug-in receptacles 32 and 33 into which plug-in 
pipes 34 and 35, which lead to the pillow-block footprint and 
are intended for the supply and removal of the cooling water, 
are inserted. The plug-in receptacles 32 and 33 are 

15 preferably provided at their ends pointing toward the pillow 
block cover with external threads by means of which they can 
be screwed into the bores, which are provided with internal 
threads, in the pillow block cover. 

20 The plug-in pipes 34 and 35 are sealed off from the plug-in 
receptacles 32 and 33 via the O-rings 36 and 37 and permit 
cooling medium, preferably cooling water, to be supplied to 
and removed from the ground-routed cooling water supply 38 
and removal 39. In the duct sections lib and 12b, 

25 respectively, which are angled in the direction of the roller 
axis, screw stoppers 40 and 41 are provided preferably 
arranged radially on the outside of the pillow block cover, 
which screw stoppers can be unscrewed during maintenance work 
on the continuous casting installation and thus permit a 

30 flushing medium, such as compressed air, to be supplied in 
order to free the interior of the roller by blowing out the 
cooling water and thus to facilitate the maintenance work. 
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The device according to the invention, in particular in the 
embodiment shown in Figures 4 and 5, can also easily be 
fitted in an already existing continuous casting 
installation, since all of the means characterizing the 
invention are provided on the pillow block cover, and the 
functioning of the device according to the invention is 
therefore independent of the design of the pillow block. 
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